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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily manufacture chip-on-chip structure 
where multiple IC are stacked by forming an electric continuity wiring from 
bonding pads to the end faces of chips, bonding and stacking the chips by 
means of adhesion resin layers and connecting all the chips stacked by an 
electric continuity wiring. 

SOLUTION: An electric continuity wiring 13 is formed by discharging a 
molten solder material from an ink jet head from respective bonding pads 
12 to a cut part where wiring connection with the other IC chip 1 1 is 
assumed. Electron beam curing-type adhesion 14 is applied on the surface 
of a silicon wafer. The silicon wafer is cut and divided into each IC chip 11. 
IC having the electric functions of different types are similarly worked and 
overlapped. Electron beams are radiated and the IC chips 1 1 are bonded. 
Then, a continuity wiring 15 is formed by discharging a molten solder 
material from the ink jet head to the side part of an IC chip stack body 
where the IC chips 1 1 are overlapped. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laminating mold semiconductor device carry out that all the chips to which the laminating of two or more 
chips [ have / electrically / another function ] which electric flow wiring was formed by the chip end face from each 
bonding pad of IC chip, and the existing adhesive resin layer was formed in the whole surface or some of this chip, and 
were further formed in it similarly was carried out by this resin layer with adhesion and electric flow wiring which a 
laminating is carried out and come to cross each chip end face further were connected as the description. 
[Claim 2] The first process which forms electric flow wiring even in each chip cutting location at least from the bonding 
pad in each chip of the silicon wafer with which two or more IC chips were formed, The second process which forms 
the resin layer which has an adhesive property in the whole surface or some of silicon wafer of an electric flow wiring 
forming face which passed through the first process, The third process which divides into each IC chip the wafer which 
passed through the second process by cutting, The fourth process which the laminating of the IC chip which was formed 
similarly, and which has another function electrically is carried out, and is mutually made adhesion by hardening of 
resin with an adhesive property, The manufacture approach of the laminating mold semiconductor device characterized 
by consisting of the fifth process at which each IC chip by which the laminating was carried out is connected in the 
direction which crosses each IC chip cutting plane at the ends of electric flow wiring produced at the first process by 
electric flow wiring. 

[Claim 3] The manufacture approach of the laminating mold semiconductor device according to claim 2 characterized 
by forming electric flow wiring by the ink jet method. 

[Claim 4] The manufacture approach of the laminating mold semiconductor device according to claim 2 characterized 
by coming to choose an electric flow wiring material out of the conductive resin containing a metal or a conductive 
particle. 

[Claim 5] The manufacture approach of the laminating mold semiconductor device according to claim 2 characterized 
by being collectively carried out after being carried out whenever hardening of the adhesion resin of IC chip of the 
fourth process repeats the chip of one sheet, or repeating all IC chips. 

[Claim 6] The manufacture approach of the laminating mold semiconductor device according to claim 2 characterized 
by performing hardening of adhesion resin by heat curing or electron ray hardening. 

[Claim 7] The manufacture approach of the laminating mold semiconductor device according to claim 2 characterized 
by performing the second process which forms a resin layer with an adhesive property after cutting to IC chip of the 
third process. 

[Claim 8] The manufacture approach of the laminating mold semiconductor device according to claim 2 characterized 
by carrying out after the third process cut to IC chip performs hardening of a laminating and adhesion resin in the state 
of a silicon wafer. 



[Translation done.] 



http://ww4.ipdl.jpo.gojp/^ 4/20/2004 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating mold IC chip which laminates a semiconductor IC chip 

and is formed, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Before, in order to realize structure where packaging density is high, the chip structure on 
chip which carries out the laminating of the IC chip is proposed, and various proposals are made also to the electrical 
installation during IC chip in that case. For example, in JP,8-264712,A, as shown in drawing 5 , the gestalt to which IC 
chip by which the laminating was carried out in the penetrated through hole 52 which was formed in the IC chip 51 is 
electrically connected by the metal 53 is proposed, and the same is said of JP,5-63137,A. Furthermore by the patent 
number No. 2605968, the gestalt as which the physical relationship of a bonding pad with the same attribute was also 
considered is taken. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the point which forms the through hole penetrated to IC chip or 
the silicon wafer with which the integrated circuit was formed by each by the conventional approach, it is not easy. 
Namely, as for producing a through hole, difficulty follows, without giving a damage to the formed integrated circuit in 
any way. On the other hand, if a through hole is beforehand formed in the silicon wafer before integrated-circuit 
formation, causing difficulty to formation of an integrated circuit will be predicted easily. 
[0004] 

[Means for Solving the Problem] Are for solving the trouble of the above-mentioned conventional technique, and, as for 
a laminating mold semiconductor device according to claim 1, electric flow wiring is formed by the chip end face from 
each bonding pad of IC chip. The resin layer which furthermore has an adhesive property in this the whole surface or 
some of chip is formed. It is characterized by connecting all the chips to which the laminating of two or more chips 
which were formed similarly, and which have another function electrically was carried out by this resin layer with 
adhesion and electric flow wiring which a laminating is carried out and comes to cross each chip end face further. 
[0005] The first process at which the manufacture approach of a laminating mold semiconductor device according to 
claim 2 forms electric flow wiring even in each chip cutting location at least from the bonding pad in each chip of the 
silicon wafer with which two or more IC chips were formed, The second process which forms the resin layer which has 
an adhesive property in the whole surface or some of silicon wafer of an electric flow wiring forming face which passed 
through the first process, The third process which divides into each IC chip the wafer which passed through the second 
process by cutting, The fourth process which the laminating of the IC chip which was formed similarly, and which has 
another function electrically is carried out, and is mutually made adhesion by hardening of resin with an adhesive 
property, It is characterized by consisting of the fifth process at which each IC chip by which the laminating was carried 
out is connected in the direction which crosses each IC chip end face by the end faces of electric flow wiring produced 
at the first process by electric flow wiring. 

[0006] The manufacture approach of a laminating mold semiconductor device according to claim 3 is characterized by 
forming electric flow wiring by the ink jet method in claim 2. 

[0007] It is characterized by coming to choose the manufacture approach of a laminating mold semiconductor device 
according to claim 4 out of the conductive resin with which an electric flow wiring material contains a metal or a 
conductive particle in claim 2. 

[0008] It is characterized by putting it in block and performing it, after the manufacture approach of a laminating mold 
semiconductor device according to claim 5 is performed whenever hardening of the adhesion resin of IC chip of the 
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fourth process repeats the chip of one sheet in claim 2, or it repeats all IC chips. 

[0009] The manufacture approach of a laminating mold semiconductor device according to claim 6 is characterized by 
performing hardening of adhesion resin by heat curing or electron ray hardening in claim 2. 

[0010] The manufacture approach of a laminating mold semiconductor device according to claim 7 is characterized by 
performing the second process which forms the resin layer which has an adhesive property in claim 2, after cutting to IC 
chip of the third process. 

[001 1] It is characterized by enforcing the manufacture approach of a laminating mold semiconductor device according 
to claim 8, after the third process cut to IC chip in claim 2 performs hardening of a laminating and adhesion resin in the 
state of a silicon wafer. 

[0012] (Operation) Explanation is added about formation of electric flow wiring by the ink jet method. Conventionally, 
the metal membrane was formed by plating or the spatter, and it was further processed into wiring using 
photolithography, etching, etc. An ink jet method is the ink regurgitation technique of the printer which is the peripheral 
device of a personal computer originally, and is a technique which breathes out the very small drop beyond about 10 
pico 1. from a very small nozzle tip, and draws. It has checked that the regurgitation of the metal which the low melting 
point fused, the metal paste, etc. could be carried out from a head nozzle in recent years. Therefore, the drawing 
formation of the electric wiring can be directly carried out with this technique. Detailed wiring of a minimum of about 
20 micrometers is possible also for wiring width of face. Therefore, this technique has high possibilities as a very easy 
wiring formation technique in which a large-scale process is not used. 
[0013] 

[Embodiment of the Invention] An example explains the gestalt of operation of this invention below. 
[0014] (Example 1) Drawing_2 shows the silicon wafer of the diameter of 6 inch in which IC chip was formed. Drawing 
3 shows a part of the front face, and 3 1 is a bonding pad for wiring connection. Parts 32 other than a bonding pad are 
covered by the insulator layer formed by plasma CVD. In this example, what formed the bonding pad only in the 
periphery of each IC chip was used. Although set to hundreds from dozens, in order to give explanation easy, the 
number of a bonding pad lessened the number and drew it. Moreover, the continuous-line section 33 shows the location 
cut at a back process. Each bonding pad is usually formed with aluminum, and is covered in a barrier metal layer if 
needed. In this example, the titanium tungsten alloy (TiW) and the thing which covered a it top with copper were used. 
[0015] The electric flow wiring 34 with a thickness [ of about 10 micrometers ] and a width of face of 30 micrometers 
was formed by carrying out the regurgitation of the solder ingredient fused from the ink jet head before the cutting 
section the wiring connection with other IC chips is assumed to be at a back process from each bonding pad as the first 
process. The metal which can **** in an ink jet has level which can apply the metal fused at 50 to several 100 degrees 
C in the present condition. In order to raise the adhesion of wiring formed of this, dry type surface treatment, such as 
plasma etching, may be performed to the silicon wafer with which IC was formed. In this example, light etching of the 
insulator layer front face on a silicon wafer was carried out by the oxygen plasma. 

[0016] The adhesive resin of an electron ray hardening mold was applied to the front face of this silicon wafer as the 
second process. This adhesive resin was applied to IC chip periphery like 41 of drawin g 4 . A resin layer is formed at 
least after the above-mentioned electric flow wiring. Especially limitation set it to 100 micrometers by this example, 
although it was thin. An adhesive resin layer is not formed throughout a periphery for the heat generated from IC 
making it easy to escape outside. 

[0017] The silicon wafer produced at all processes as the third process was cut and divided into each IC chip. 
[0018] IC which has an electric function of a different kind as the fourth process was processed similarly, and a total of 
three sheets were piled up. IC chip put on the topmost part did not cover adhesive resin, but the bump by the solder for 
connecting with the circuit board electrically was formed in each bonding pad. Then, the electron ray was irradiated and 
IC chip of three sheets was pasted up. 

[0019] The electric flow wiring 15 with a thickness [ of about 10 micrometers ] and a width of face of 30 micrometers 
was formed by carrying out the regurgitation of the solder ingredient which fused the IC chip 1 1 from the ink jet head in 
the lateral portion of IC chip layered product piled up three sheets as shown in drawing.! as the fifth process. Electric 
flow wiring which formed 12 with the bonding pad and formed 13 at the first process, and 14 are adhesive resin layers. 
Dry type surface treatment, such as plasma etching, may be performed for the front face of the wiring formation section 
at least before this wiring formation for washing and a wiring adhesion improvement. In this example, light etching was 
carried out by the oxygen plasma. This wiring made three-dimensions-electrical installation possible by being joined to 
the end face of electric flow wiring pulled out from the above-mentioned bonding pad. The high chip structure of 
packaging density on chip was realizable as mentioned above. 

[0020] (Example 2) Although it was the same as that of an example 1, the resin which contained the silver granule child 
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in the change of electric flow wiring by the metal, and the so-called silver paste were used. Since resistance generally 
becomes high rather than a metal, they are the thickness of about 30 micrometers, and width of face of 30 micrometers. 
It formed as wiring. Moreover, the adhesion resin used at the second process used the thermosetting acrylic. Since the 
silver paste was also a heat-curing mold, package hardening was able to be carried out. The high chip structure of 
packaging density on chip as well as an example 1 was realizable the above result. Especially if paste material does not 
affect wiring resistance, it will not be restricted. It is not restricted if the resin and the organic solvent component to 
contain do not affect other structures, either. The big predominance of this invention is in the ease of a wiring formation 
process as mentioned above. 

[0021] (Example 3) Although it was fundamentally [ as an example 1 ] the same, after performing cutting to each IC 
chip of the third process immediately after the first process and dividing after washing spreading of the adhesion resin 
which is originally the second process to each IC chip, it carried out. Since an adhesion resin top was polluted with the 
dust generated at the time of cutting and washing may also have been hard to remove when it cuts after adhesion resin 
spreading, it carried out. The high chip structure of packaging density on chip as well as an example 1 was realizable the 
above result. 

[0022] (Example 4) Although it was fundamentally [ as an example 1 ] the same, cutting to each IC chip of the third 
process was carried out after the second process and the fourth process. That is, after applying adhesion resin on a 
silicon wafer at the second process, the fourth laminating and a hardening process were performed with the wafer 
condition. Whenever it repeated a laminating and one hardening, they were carried out according to the heat-curing 
process. It bundled up in the state of the laminating, and cut. A predominance is in this point that can be cut collectively. 
The high chip structure of packaging density on chip as well as an example 1 was realizable the above result. 
[0023] (Example 5) Although it was the same as that of an example 4, the laminating of a silicon wafer was performed 
by five sheets, and the electron ray performed hardening at once. Furthermore, it bundled up in the state of the 
laminating, and cut. The high chip structure of packaging density on chip as well as an example 1 was realizable the 
above result. 

[0024] Although only the ink jet technique is applied as a method of forming electric flow wiring in this example, how 
to breathe out a metaled minute particle from a detailed nozzle, for example in a vacuum, and form a metal membrane is 
also examined, and applicability is high also to this invention. 
[0025] 

[Effect of the Invention] It became possible to manufacture easily the chip structure on chip where the laminating of 
many ICs was carried out by this invention as mentioned above. 
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